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MONEY VALIDATING MACHINE 

5 CROSS-REFERENCE TO THE RELATED APPLICATION 

This application is based upon and claims a priority 
from the prior Japanese Patent Application No. 2003-118202 
filed on April 23, 2003, the entire contents of which are 
incorporated herein by reference . 
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[0001] 

BACKGROUND OF THE INVENTION 
Field of the invention 

The present invention relates to a money validating 
15 machine to be used for a gaming machine such as a slot machine , 
a vending machine, and so on. 

[0002] 

Description of a Related Art 

20 Conventionally, a money validating machine having a 

money validation unit for validating money inserted from the 
money insertion slot of a gaming machine, etc. and a money 
storage unit for storing the money that has been determined 
as valid and discharged by this money validation unit has 

25 been known. In such money validating machine, the money 
storage unit can be detached easily from the main body of 
the money validating machine . Therefore , when money is stored 
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±n "bhe money sterage unx-k, tlie money storage unxl: can be -taken 
out and carried with the money stored 1:here±n. 
[0003] As a related technology, Japanese Patont i^pllcat:ion 
Publication i7P-A-8-123991 discloses a money storage unit 
5 having a lid provided at the money toke-out: opening of tiie 
money storage uni-t and automatically locked for preven-ting 
the money inside from being taken out easily during carriage . 
The money validat:ing machine having such money storage uni-t 
uses a motor or solenoid as a power source for locking and 

10 unlocking the lid at: the money *taJce-out opening of t:he money 
storage uni-t. Fur-ther, in -the case where the driving source 
for -the function of -the money storage uni-t is directly provided 
in the money storage uni-t, electric power is needed to be 
supplied to -the driving source, and -this electric power is 

15 supplied via connection terminals provided in the main body 
of -the money validating machine and the money storage uni-t. 
[0004] Fur-thermore , in -the money valida-ting machine , in order 
to confirm afterwards whether or not -the money inside has 
been lost during carriage of the money storage unit, such 

20 money information on which kinds of and how much money is 
stored from -the money storage unit is sometimes stored in 
the money storage uni-t. Generally, -the money informa-tion 
stored in -the money storage unit is acquired by the 
discr i mi nation of money by the money validation uni-t on -the 

25 money validating machine main body side, and stored in a 
vola^tile memory, eto. built in -the money storage uni-t. 
Accordingly, -the signal represen-ting such money informa-tion 
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±s supplied from 'bhe money validatixon unit: t:o tJie money stiorage 
unli: via "the connect:lon terminals provided In -the main body 
of -the money vallda-blng machine and the money st:orage unl'b. 
Further, -the st:ored money Informa-tlon Is read out: via 1:he 
5 connect:lon terminals provided In -the money sterage unl-t by 
a computer Instelled In the place for money collec-tlon, for 
example . 

[0005] Thus, as the money sterage unit: Itself Is being made 
hlgher-perf ormedby Including the lnformat:lon memory function 

10 and t:he moter In response te -the re<iuest:s for higher f unct:lons 
of t:he money valldat:lng machine, -the number of connect:lon 
terminals required for performing t:ransmlsslon and recep-tlon 
of power and signals te and from -the main body of -the money 
vallda-tlng machine Is Increasing. 

15 [0006] On t:he ether hand, -there Is a problem t:hat: t:he increase 
of t:he conneclilon terminals leads te deterioration In -the 
rellablllt:y of t:he entire device . That: Is , If any one of tzhe 
terminals falls, for exaniple, the lid of the money storage 
unit becomes unopenable, and the entire money validating 

20 machine becomes unusable, and further, -the geunlng machine 
or -the automatic venting machine In which -the money validating 
machine Is mounted Itself also becomes unusable . Such device 
constitutes a serial system with no redundancy In view of 
reliability analysis. In -this case, the reliability of -the 

25 entire device Is generally obtelned as a multiplier of t:he 
reliability with respect to Individual terminals . In tJie case 
where the reliability of the Individual terminals are equal , 
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-the rellabllx-by of tiie entilre device ±s -bhe rellablll'by per 
one terminal to the power of the nuznber of the terminals. 
Therefore, the Increase ±n the number of terminals exerts 
a large effect on the reliability of the entire device. 
5 [0007] Further, since the money storage unit Is constituted 
by a hard and rigid material In order to make It to function 
as a kind of portable safe from which the money Inside can 
not be taken out easily, the unit has considerable weight, 
and an operator often gives momentum or presses to It with 

10 considerable force when the money storage unit Is mounted 
to the main body of the money validating machine . Further , 
In the gaming machine, etc. , since the medals and cash stored 
In the money storage unit are collected at frequent Intervals , 
It Is not easy to maintain the life of terminal contact points 

15 of the money storage unit equally to the reliability of other 
electronic components . Thus , the connection terminal of the 
money storage unit often becomes a bottleneck In view of the 
reliability In the money validating machine. 

20 [0008] 

SUMMARY OF THE INVENTION 

The present Invention has been achieved In view of the 

above-described circumstances . An object of the present 

Invention Is to prevent reliability deterioration associated 
25 with failure of a money validating machine while making the 

money validating machine higher-performed. 

[0009] In order to solve the above-described problems, a money 
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vallda'bing machine according to one aspect: of -the preseni: 
Inven-blon conqprises : a money validatilon unl-t for vallda-tlng 
money provided from ou'bslde; and a dei:acha]3le money storage 
unl't for storing tiie money "that: has been detormlned as valid 
5 by -the money vallda'tlon unlb ; wherein when "the money vallda'tlon 
unit: Is elect:rlcally connected to tJie money storage unit:, 
t:he money vallda1:lon unit: supplies bot:h elect:rlc power and 
a money Information signal representilng Inf orma-blon on -the 
money to be stored In tiie money storage unl't to the money 

10 storage unit via two power-signal connections. 

[0010] According to the present Invention, the power-signal 
connections through which the money validation unit performs 
electric power supply and Information signal transmission 
to the money storage unit are brought together Into two . The 

15 money storage unit can receive the electric power and the 
money Information signal via these two power-signal 
connections. That Is, In the money validating machine , only 
two sets of lines are required for the money storage unit 
to receive the electric power and the transmitted Information 

20 from the money validation unit . Thus , by suppressing the used 
number of the connection terminals having a given limit In 
reliability, the failure reliability deterioration of the 
entire money validating machine can be suppressed. 
[0011] In this application, ^^money" means amedlumf or exchange 

25 of products, or a portable medium for playing games. 
Therefore, ^^money'' Includes not only bills or coins Issued 
by t:he government, etc., but also, for example, medals 



5 



available only xn a specific game arcade. 

[0012] E^ir'bher, ^^-two power-signal connections" means 'tha'b 
the supply of power and. signals Is performed by t;wo electric 
connections , and the present: lnvent:lon Includes , for example , 
5 the case where one of them Is electrically connected as a 
casing ground by 1:he con-tact between the money s-torage unl^t 
casing and the money validation unit: casing wlt:hout: using 
a special connect:lon terminal, a lead wire, or the like and 
only the otJier one Is connected by using a connection t:ermlnal 
10 or a lead wire. 

[0013] 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig . 1 shows the aj^earance of a money valldat:lng machine 
15 according to a first embodiment of t:he present Invention; 

Fig. 2 shows the appearance of the money validating 
machine according t:o the first embodiment: of the present: 
Invention In a condlt:lon In which a bill st:orage unl-t Is 
det:ached; 

20 Fig. 3 shows t:he appearance of the bill storage unit: 

of t:he money vallda'tlng machine according t:o the first: 
embodiment of the present: Inven^tlon; 

Flg . 4 shows a blocic diagram of cont:rol circuits provided 
In the money validating machine according to the first 
25 embodiment: of the present: Invention; 

Fig. 5 Is a circuit diagram of a bill valldat:lon cont:rol 
circuit of the money validating machine according to the f Irs-t 
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esmbodlmexi'b of lihe present: ±nvent:±on; 

Fig. 6 Is a circux-b diagram of a bill storage conteol 
clrcul'b of -the money vallda'blng machine according -to the first 
embodiment of the present Invention; 
5 Fig. 7 shows signal waveforms In the respective parts 

of the control circuits In the money validating machine 
according to the first embodiment of the present Invention; 

Fig . 8 Is a flowchart showing validation side main control 
processing In the money validating machine according to the 
10 first embodiment of the present Invention; 

Fig. 9 Is a flowchart showing validation side signal 
encoding processing In the money validating machine according 
to the first embodiment of the present Invention; 

Fig. 10 Is a flowchart showing storage side signal 
15 decoding processing In the money validating machine according 
to the first embodiment of the present Invention; 

Fig. 11 Is a flowchart showing storage side main control 
processing In the money validating machine according to the 
first embodiment of the present Invention; 
2 0 Fig . 12 shows a block diagram of control circuits provided 

In a money validating machine according to a second anbodlment 
of the present Invention; 

Fig. 13 Is a circuit diagram of a bill validation control 
circuit of the money validating machine according to the second 
25 embodiment of the present Invention; 

Fig. 14 Is a circuit diagram of a bill storage control 
circuit of the money validating machine according to the second 
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embodiment of 'bhe present: inven'blon; 

Fig. 15 ±s a sxgnal waveform chart In the respective 
parts of the control circuits In the money validating machine 
according to the second embodiment of the present Invention ; 
5 Fig. 16 Is a flowchart showing storage side signal 

encoding processing In the money validating machine according 
to the second embodiment of the present Invention ; 

Fig. 17 Is a flowchart showing validation side signal 
decoding processing In the money validating machine according 
10 to the second embodiment of the present Invention; 

Fig. 18 shows a bill storage unit and a collection device 
of a money validating machine according to a third embodiment 
of the present Invention; and 

Fig . 19 Is a block diagram of the money validating machine 
15 according to the third embodiment of the present Invention. 

[0014] 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Hereinafter, embodiments of the present Invention will 
20 be described In detail by referring to the drawings . In these 

embodiments , the present Invention Is applied to a bill 

handling device. 

Fig. 1 shows the appearance of a bill handling device 

11 as a money validating machine according to the first 
25 embodiment of the present Invention . The bill handling device 

11 Includes a bill validation unit 13 for determining the 

validity of bills, a bill storage unit 15 for stacking and 
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s'tori.ng a large nunbeir of bills, and a main body unit: 17 for 
acconmoda'blng 1:he bill siiorage unit: 15 . The bill st:orage unlt^ 
15 can be a'kt:ached to or detached from tJie main body unit 
17 . The bill validation unit 13 has a bill reception opening 
5 19 to be used when Inserting bills from outside of a gaialng 
machine , an automatic vending machine , etc . In which the bill 
handling device 11 Is Installed. 

[0015] Fig. 2 shows the appearance of the bill handling device 
11 In a condition in which t:he bill storage unit 15 is detached 

10 from the bill handling device 11 . In the bill storage unit 
15, a handle 23 for holding the bill storage unit 15 when 
carrying is provided. This handle 23 is also used for holding 
the bill storage unit 15 when attaching the bill storage unit 
15 to the main body unit 17 and when detaching the bill storage 

15 unit 15 from the main body unit 17 . Further, the bill storage 
unit 15 has a bill storage opening 21 to be used when 
transferring a bill to the inside of the bill storage unit 
15 after the inserted bill is judged as being valid by tJie 
bill validation unit 13. Furthermore, the bill storage unit 

20 15 has a lid 25 to be used when taking out bills stored wi1:hin 
the bill storage unit 15. 

[0016] Thebill validation unit 13 has abill validation control 
circuit board 27 built in. In the bill validation control 
circuit board 27, a bill validation control circuit 110 (see 
25 Fig. 4) for controlling the drive of a motor for carrying 
bills, judging validity of the bills as being real or false 
by detecting signals from a sensor for bill discrimination. 
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and fur'bher, 'transmx'b'tlng signals -to iJie bill storage unl-t 
15 xs moun-bed. 

[0017] The main body unit: 17 Includes connection -berminals 
33 and 35. The bill val±dat:±on contool circuit: board 27 and 
5 the connection terminals 33 , 35 are connected to each other 
by two power-signal lines 29 and 31. Each of the connection 
terminals 33 and 35 Is cons'tltu'ted by a rod-like projection 
made of a conductive material , and movable while being pressed 
Into the Interior side of the main body unit 17 , while each 
10 of them Is energized toward the side where 'the projection 
projects by a bull-t-ln elas'tlc member. 

[0018] Fig. 3 shows the bill sterage unl-t 15 seen from the 
opposite side of the side where the handle 23 Is provided. 
The bill storage unit 15 has a bill storage contool circuit 

15 board 39 bulli: In. In the bill storage control circuit board 
39, there Is mounted a bill storage control circuit 210 (see 
Fig. 4) for monitoring the condl1:lon of the bill storage unit 
15, and sterlng money lnformat:lon on kinds and quantity of 
the stored bills . 

20 [0019] Further, the bill sterage unit 15 Includes connection 
terminals 45 and 47, and 'the bill storage con'trol circuit 
board 39 and the connection terminals 45, 47 are connected 
to each other by two power-signal lines 41 and 43 . Each of 
the connection terminals 45 and 47 Is an oval flat plate made 

25 of a conductive material. In the case where the bill storage 
unit 15 Is attached to the main body unit 17 , the flat plate 
connection terminals 45 and 47 are pressed agalns't the 
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projecting connecblon 'terminals 33 and 35 provided "to 1:he 
main body unl't 17, respectively, tiiereby electrically 
connected. Since t:he flat plate connection terminals 45 and 
47 are pressed against: the projecting connection -terminals 
5 33 and 35 (see Fig. 2) energized by "the elas-tlc members, good 
con-tact Is maln-talned. 

[0020] As described above, the connection terminal 33 on the 
side of t;he main body unit: 17 and the connect:lon t;erxalnal 
45 on the side of -the bill s-torage unit: 15 form a f Irs-t se-t 

10 of connect:ors, while -the connec-tlon -terminal 35 on the side 
of t:he main body unit: 17 and t:he connect:lon t:e]nnlnal 47 on 
-the side of -the bill s-torage unit: 15 form a second se-t of 
connec-tors . By tJie connect:lon of -these -two se-ts of connec-tlon 
-terminals, -the bill valldat:lon conlirol circuit: board 27 on 

15 t:he side of the bill validation unit 13 and t:he bill storage 
con-trol circuit: board 39 on t:he side of t:he bill s-torage unit 
15 are connect:ed via the power-signal lines 29 and 41 and 
-the power-signal lines 31 and 43. 

[0021] Since t:he connect:lon t:ermlnal has a const:ant: failure 
20 rat:e, by suppressing t:he Increase of -the number of t:he 
connect:lon -terminals by using one connect:lon t:ermlnal for 
bot:h power and signal -transmission as described above, -the 
rellablllt:y of t:he en-tlre bill handling device 1 1 can be raised . 
[0022] Nex-t, -the operat:lon of -the bill handling device 11 
25 will be described. The bill handling device 11 Is normally 
Ins-talled within -the cabinet: of a gaming machine such as a 
slct machine, a change machine, an aut:oma-tlc vending machine 
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and so on, and a part: of "the bill recep'blon opening 19 xs 
exposed ou-ts±de lihe cabinet: of tJie gauoing machine , ei:c . When 
a bill Is Inserted "through the bill recep'tlon opening 19, 
the bill storage unl-t 15 drives the bullt-ln mo-tor under the 
5 control of -the bill valldat:lon con^trol circuit: 110 mounted 
on the bill vallda^tlon con-trol clrcul't board 27, and draws 
the bill Inside thereof . At that: time , a signal from a sensor 
122 (see Fig. 4) Is detected by the bill validation control 
circuit: 110 and compared with detect:lon data on tJie true bills 
10 that: has been stered In advance, and the valldlt:y of the bill 
Is judged as being real or false. 

[0023] As a result of the above judgment. In t:he case where 
the bill Is judged as being Invalid, the bill valldat:lon unl-t 
13 sends back the Inserted bill toward -the bill reception 

15 opening 19. On t:he other hand. In the case where t:he bill 
Is judged as being valid, the vallda-tlon unit 13 transfers 
the Inserted bill from the bill storage opening 21 te the 
bill sterage unit: 15 . The bill sterage unit: 15 stores the 
transferred bills Inside thereof by stacking them. 

20 [0024] When the validation unit 13 transfers t:he bill that: 
has been judged as being valid from t:he bill sterage opening 
21 te t:he bill storage unit; 15, tJie lnformat:lon on the kind 
of the -transf erredblll Is transmitted from the bill validation 
cont:rol circuit 110 (see Fig. 4) to the bill sterage control 

25 circuit 210 of -the bill sterage unit 15. In -the bill sterage 
cont:rol clrcul't 210, kinds and quan'tlt:y of tJie bills t:hat: 
have been stered In -the bill sterage unit 15 are stored 
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cumula'blvely . 

[0025] When tiie bills st:ored In Uie bill sliorage unll: 15 are 
collected, t;he bill storage unl'b 15 Is detached from t:he main 
body unit 17 . The lid 25 , which Is opened when the bills stored 
5 within the bill storage unit 15 are taken out, is normally 
locked by a solenoid 286 (see Fig. 6) . However, when a secret 
number signal is inputted via the connection terminals 45 
and 47 from outside of the bill storage unit 15, the bill 
storage control circuit 210 within the bill storage unit 15 

10 drives the solenoid 286 to unlock the lid 25. 

[0026] Further, when the bills stored within the bill storage 
unit 15 are collected, the money information on the kinds 
and quantity of the bills stored in the bill storage unit 
15, which information has been stored in the bill storage 

15 control circuit 210, can be read out via the connection 
terminals 45 and 47 from outside of the bill storage unit 
15. Thereby, whether or not the bill that is determined as 
being valid by the bill validation unit 13 and stored within 
the bill storage unit 15 is actually stored within the bill 

20 storage unit 15 can be confirmed. Further, in the worst case 
where bills are lost during carriage of the bill storage unit 
15, the kind and quantity of the lost bills can be known. 
[0027] Next, the configurations of the control circuits for 
controlling the bill handling device 11 will be described 

25 by referring to a block diagram of Fig. 4. 

In the bill validation unit, the bill validation control 
circuit 110 for performing control of the communication with 
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tJie bill siiorage unit: Is moun-bed . The bill vallda'blon cozi'brol 
clrcul'b 110 Includes a vallda'blon side communlca'tlon conteol 
unli: 120 for performing genera'blon of communlca'tlon da'ba, 
e'tc. , a power supply conversion unl'b 150 connected to the 
5 validation side communication control unit: 120, and a sensor 
122 such as aphcto-sensor and a magnetic sensor for detecting 
t:he condition of the bill provided through the bill reception 
opening . 

[0028] The validation side communication cont:rol unit 120 

10 Is constituted by a microcomputer unit: (MCU, so-called 
^^microcomputer") In which a CPU (cent:ral processing unit) , 
ROM, RAM, etc. are Integrated Inte one IC, and software 
(program) . The CPU performs processing In cooperation with 
the RAM, an XO por-t, and a serial Interface and In accordance 

15 with tJie program stored In the bullt-ln ROM. Thereby, the 
validation side communication control unit 120 generates 
money Information such as kinds and numbers of bills te be 
transmitted te the bill storage control circuit 210. 
[0029] Furt^her, the vallda-tlon side communication cont:rol 

20 unit: 120 has a validation side main control unit: 121 and a 
validation side signal encoding unit 123 as a f unct:lonal bloclc 
realized by the MCU and 'the program . The validation side main 
control unit 121 performs serial format conversion for 
converting the money Information Into t:he format that can 

25 be serially t:ransmltted . Further , t:he valldat:lon side signal 
encoding unit 123 converte the serial forma't converted money 
Inf orma'tlon signal Inte a pulse signal of RZ (return to zero) 
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code forma'b. 

[0030] The power supply conversion unx-b 150 ±s const! "buted 
by a current.-dr±ven operaiilonal axnplxdExer or a voltiage level 
shlf-ber, and performs supply/ s-boppage of -the outipu'b current; 
5 xn accordance wxbh -the pulse sxgnal generatedby the validation 
side sxgnal encoding unit 123 . 

One of the outputs of the power supply conversion unit 
150 Is connected to the connection tenolnal 33 , and the other 
of the ou-^uts Is connected to the connection terminal 35 

10 as a ground level signal. 

[0031] In the bill storage unit of the bill handling device, 
there Is disposed the bill storage control circuit 210 for 
receiving data from the bill validation unit and recording 
the data. The bill storage control circuit 210 has a power 

15 supply unit 250, a data recording unit 260, a storage side 
receiving unit 270, and a lid lock/unlock unit 280. 
[0032] The power supply unit 250 Is constituted by a diode, 
a three- terminal regulator, etc. The power supply unit 250 
extracts only a power component from the combined voltage 

20 of the power component and a signal component supplied from 
the connection terminal 45 via the power-signal line, and 
supplies a stable power supply voltage to a storage side 
communication control unit 220, etc. within the bill storage 
control circuit 210. 

25 [0033] The storage side receiving unit 270 Is constituted 
by a diode, a photo-coupler , etc. The storage side receiving 
unit 270 extracts only a signal coxnponent from the combined 

15 



vol'bage of a power componen't and 'the signal componen't supplied 
from the conneckxon -terminal 45 via -the power-signal line. 
Specifically, -the s-torage side receiving unl-t 270 ou-tp-a-ts 
a high level when -the combined vol-tage Is equal -to or more 
5 -than a prede-termlned value , and a low level when -the combined 
vol-tage Is ecpial -to or less -them the prede-termlned value. 
[0034] The s-torage side communlca-tlon con-trol unl-t 220 Is 
cons-tl-tu-ted by a mlcrocompu-ter unl-t (MCU, so-called 
^^mlcroconpu-ter^') In which a CPU (cen-tral processing unl-t) , 

10 ROM, RAM, e-tc. are In-tegra-ted In-to one XC, and sof-tware 
(program) . The s-torage side communlca-tlon con-trol unl-t 220 
receives power supply from -the power supply unl-t 250, and 
Is connec-ted -to -the da-ta recording unl-t 260, -the s-torage side 
receiving unl-t 270, and -the lid lock/unlock unit 280. 

15 [0035] The bull-t-ln CPU performs processing In coopera-tlon 
wl-th -the RAM, an lO por-t, and a serial In-terface according 
-to -the program s-tored In -the bull-t-ln ROM. Thereby, -the 
s-torage side communlca-tlon con-trol unl-t 220 conver-ts a pulse 
signal of RZ code forma-t, which will be described la-ter, 

20 ou-tpu-t-ted from -the s-torage side receiving unl-t 270 In-to a 
serial forma-t money Inf orma-tlon signal of NRZ (non re-turn 
-to zero) code forma-t. 

[0036] Here, ^^NRZ (non re-turn to zero)" Is one of code 
-transmission syst:ems for da-ta communlca-tlon, and means a non 
25 re-turn -to zero code fosnoa-t In which -the signal pulse has a 
high level when -the da-ta Is ^^1'' and has a low level when -the 
da-ta Is ^^0'^, and -the signal level does no-t change during one 
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unit: t:±me slot: period. On t:he conteary, ^^RZ (ret:urn t;o zero) 
means a re'turn t:o zero code format: In which the level of t:he 
signal pulse returns to the reference level during the one 
unit time slot period. 
5 [0037] Further, the storage side communication control unit 
220 has a storage side main control unit 221 and a storage 
side signal decoding unit 225 as a functional block realized 
by t:he MCU and the program. The storage side main control 
unit 221 receives the serial format money Information signal 

10 and controls the data recording unit 260 to store It. 

[0038] The data recording unit 260 Is constituted by a 
non-volatile memory such as an EEPROM or a flash memory, and 
connected to the storage side communication control unit 220 . 
The data recording unit 260 stores the data outputted from 

15 the storage side main control unit 221 of the storage side 
communication control unit 220 , and further, outputs the data 
read out by the storage side main control unit 221. 
[0039] As described above, since t:he bill validation control 
circuit 110 Includes the power supply conversion unit 150 

20 for performing supply/ stoppage of the output current to be 
supplied via the power-signal lines In accordance with the 
pulse signal , and the bill storage control circuit 210 Includes 
the power supply unit 250 for extracting only the power 
component from the combined component supplied via the 

25 power- signal line to perform a stable power voltage supply 
and the storage side receiving unit 270 for extracting only 
the signal coznponent from the combined coniponent supplied 
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v±a the power-signal line, only two power-signal lines 
Including the ground reference potential line are recjulred. 
Therefore, only the two sets of connection terminals 33, 45, 
35, and 47 are required, and the number of the connection 
5 terminals having a predetermined failure rate Is prevented 
from Increasing, andL thereby, the reliability of the entire 
bill handling device 11 can be raised. 

[0040] Further, to the bill storage control circuit 210, the 
lldlock/unlock unit 280 constltutedby a solenoid and a control 

10 circuit for controlling Its drive Is connected. The lid 
lock/unlock unit 280 Is connected to the storage side 
communication control unit 220, and drives the locking 
mechanism for locking and unlocking the lid 25 of the bill 
storage unit 15 In accordance with the control signal from 

15 the storage side communication control unit 220. Thereby, 
even In the condition In which the bill storage unit 15 Is 
detached from the main body unit 17 of the bill handling device 
11, locking control Is performed so as not to allow the lid 
25 to open accidentally. 

20 [0041] Next, more detailed configuration of the control 
circuits for controlling the bill handling device will be 
described by referring to circuit diagrams of Figs. 5 and 
6. 

Referring to Fig. 5, the validation side communication 
25 control unit 120 Is constituted by a mlcrocoxuputer unit (MCU, 
so-called ^^microcomputer'') and software (program) . Xn the 
MCU, a CPU (central processing unit) 126 for performing readout. 



wr'ii:±ng, and opera 'k±on on tiie dat:a accordxng "bo tiie program, 
a ROM 128 for s-torlng tii& program, a RAM 127 for s-torxng -the 
opera-tlon da-ba , a serial output; Inter face (hereinafter, also 
referred to as serial OUT IF) 129 for converting the da-ta 
5 Into a specific serial format: and outpu^ttlng l^t to the -terminals , 
an TO port A 130, an lO port: B 131, and an lO port C 132 
(hereinafter, also referred to as PA, PB, and PC, respectively) 
are Integrated Into one IC In a state connected by a bus 133 . 
[0042] The CPU 126 performs processing In cooperat:lon with 

10 -the RAM 127 and -the serial output Interface 129 In accordance 
with the progreun st:ored In -the bullt-ln ROM 128, and t:hereby, 
the validation side communication control unit 120 realizes 
the validation side main conteol unit: 121 (Fig. 4) for 
genera-ting money Inf orma-tlon such as kinds and numbers of 

15 bills to be transmlt:'ted to the bill storage con-trol circuit: 
210 , coding t:he money Information and performing serial format 
conversion -that: enables -the money Inf orma-tlon t:o be serially 
-transmit: ted . 

[0043] The serial output: Interface (serial OUT IF) 129 Is 
20 constltu-ted by a shift; register and a clock frequency divider , 
and out:put:s the serial f orma-t signal of the pace synchronous 
system wl-th the same t:lmlng as defined In tJie EXA/TXA-232 

(RS-232) standard. 

[0044] For example. In t:he case where the valldat:lon side 
25 main control unl^ 121 t:ransmlt:s the dat:a of ^^86'' In hex, -the 
CPU 126 writes the dat:a of "86" In the serial output Interface 
129 . Then , -the serial output: Interface 129 ou-tputs the values 
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of ^^0100001101'' sequeni:±ally w±1:li fixed Intervals from -bhe 
MSB, which values are made by adding a s'tar'b bl'b of ^^0" t,o 
the front end and a stop bit of *^1" to the back end of "10000110" 
in which the data is replaced into binary nvimbers . 
5 [0045] Accordingly, the waveform of the oul^ut signal SA of 
the serial output interface 129 becomes "LHLLIiliHHIiH'' as shown 
in Fig. 7. Here, "H (high level)" is a voltage level of 5V 
corresponding to the data "1" , and "li (low level) " is a voltage 
level of OV corresponding to the data "0" . As the bit rate 

10 timing of the signal output, with 300 bit/sec to 9600 bit/sec, 
data transmission with less bit error can be performed by 
a simple circuit configuration. Furthermore, in the range 
from 600 bit/ sec to 2400 bit/sec, the bit error becomes less 
and suitable data transmission speed can be obtained. 

15 [0046] The output signal SA of the serial output interface 
12 9 is inputted to the lO port B 131 . Here , the CPU 12 6 performs 
processing in coordination with the RAM 127, the JO port B 
131, and the lO port C 132 in accordance with the program 
stored in the built-in ROM, and thereby, the validation side 

20 coxmaunication control unit 120 realizes the validation side 
signal encoding unit 123 (Fig. 4) for encoding the code format 
into RZ code format. 

[0047] The validation side signal encoding unit 123 outputs 
a low level signal to the lO port C 132 for a certain short 
25 duration only when the level of the signal inputted to the 
lO port B 131 changes, and then, oul^uts a high level signal 
to the lO port C 132. 
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[0048] Therefore, for example. In iJie case where an xnpu'b 
signal of -bhe waveform of "bhe signal SA shown Fig . 7 is inpu'b'bed, 
regarding -the waveform of -the outpu-b signal SB bo -the lO port: 
C 132 , a low level pulse for a short: durat:ion is out:put:t:ed 
5 only a^ tJie point: of change of tJie input: signal, and at: t:he 
high level for other durat:ions . 

[0049] The power supply conversion unit: 150 includes a level 
shifter 151 connected t:o a power supply of 12V and capable 
of out^ut:t:ing curren't, and a resist:or 152 connected in series 

10 wit:h its output. The TO port C 132 of the validation side 
communication control unit 120 is connected to the input of 
the level shifter 151 . The resistor 152 has a value of about 
100 Q, and provides a suitable impedance for the power supply 
to the power-signal lines. 

15 [0050] By such configuration, for example, the waveform of 
the output signal SC of the power supply conversion unit 150 
relative to the case where the signal of the waveform shown 
by SB in Fig. 7 is inputted is similar to that of the signal 
SB but the voltage of t:he high level becomes about 12V. 

20 [0051] The output of the power supply conversion unit 150 
is guided to the bill storage control circuit 210 via the 
power-signal line 29, the connection terminal 33, the 
connection terminal 45 (Fig. 6) , and the power-signal line 
41. Also, the ground level line is connected to the bill 

25 storage control circuit 210 via the power-signal line 31, 
the connection terminal 35, t:he connection terminal 47 (Fig. 
6) , and the power-signal line 43. 
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[0052] Referring -to Fig. 6, tiie power-signal line 41 is 
connected 'to th.& power supply unit: 250 and tiie storage side 
receiving unit 270. 

In the power supply unit 250, tiie power-signal line 41 
5 Is connected "to -the anode of a diode 251 for current: backf low 
preven-tlon, and tiie caUiode of 'the diode 251 Is connected 
-to the ground via a smoothing capacitor 252. Further, the 
cathode of -the diode 251 Is connected to -the Input: of a 
three -t:ermlnal regulat:or 254 via a diode 253, and the ou-^u't 
10 of t:he t:hree-t:enalnal regulator 254 becomes, via a resistor 
256 and a diode 257, an outpu-t of the power supply unit 250 
and Is connected t:o t:he positive terminal of an auxiliary 
power supply bat:'tery 258. 

[0053] Mien tdie power supply voltage supplied from the bill 
15 vallda'tlon cont:rol circuit 110 t:o the power supply unit 250 
Is the high level. I.e. , about 12V, a current flows from t:he 
anode side to the cathode side of the diode 251 to charge 
the capacitor 252 of the power supply unit 250 . On the other 
hand, when the power supply voltage Is the low level. I.e. , 
20 about OV, t:he charge charged In the capacitor 252 never flows 
via the diode 251. Accordingly, even when the power supply 
voltage supplied to t:he power supply unit 250 Is the low level 
for a short duration, the voltage of the capacitor 252 never 
changes drastically. This power supply voltage Is converted 
25 Into a constant voltage of 5V, for example, by the 
tliree- terminal regulator 254 and then outputted. That Is, 
as shown by the signal SC In Fig. 7, even In the case where 
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"the inpu-t vol-bage o£ Uie power supply unit: 250 varies be'tween 
Uie high level and -the low level for signal i:ransmlsslon, 
t:he output: volt:age SD Is kept; at: a cons'ban'b value, and s-table 
power Is supplied. 
5 Thus, only tiie power componen'b can be t:aken from the 

power component: and signal coxnponent supplied via the 
power-signal line 41 . 

[0054] In tihe storage side receiving unit 270, the power-signal 
line 41 is connected to the anode of an LED (light emitting 

10 diode) included in a photo-coupler 273 via a resistor 271 
and a diode 272 . The LED generates light inside the 
photo-coupler 273 in accordance with the current flowing 
therein. Furt:her, a phototransistor included in the 
photo-coupler 273 accepts the generated light to flow an 

15 electric current corresponding to the accepted light. 

The emitter of t:he phototransistor is connected to t:he ground 
via a resistor 274 as an impedance element, which converts 
the electric current into an output voltage of the storage 
side receiving unit 270. The cathode of the LED and the 

20 collector of the phototransistor included in the 
photo-coupler 273 are connected to the output of t:he power 
supply unit 250 . 

[0055] The waveform of the output signal SE of the storage 
side receiving unit 270 is similar to that of t:he input signal 
25 SC, however, the high level thereof becomes substantially 
the same as the level of the output of the power supply unit 
250 via the photo-coupler 273. Thereby, the volt:age of the 
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signal Is converted Into tiie level tiia'b can be Inpu'b'ted by 
tiie storage side comnLunlca'blon conteol unit: 220. Furtiher, 
when confirming wheiiher or net the power Is supplied from 
the bill validation control circuit:, the high voltage of the 
5 power-signal line 41 Is not directly monitored , but the signal 
of the vol-tage level that can be Inpu^ttod by the storage side 
communlca-tlon con-trol unl't 220 via the photo-coupler 273 may 
be monitored Ins toad. 

[0056] The storage side conmunlca-tlon coniirol unl-t 220 Is 

10 constltotod by a mlcrocoziiputor unl-t (MCU, so-called 
^^microcomputer") and software (program) . In the MCU, a CPU 
(central processing unit) 226 for performing readout:, writing, 
and opera-tlon on the dat:a In accordance with the program, 
a ROM 228 for storing the program, a RAM 227 for storing tJie 

15 operation dato, a serial Input: Interface (hereinafter, also 
referred to as serial IN IF) 229 for convert:lng a specific 
serial format dat:a Inpu-ttod from -the terminal , and an ZO por-t 
A 230, an lO port: B 231, and an XO port C 232 (hereinafter, 
also written down as PA, PB, and PC, respect:lvely) are 

20 Integrated Into one IC In a state connected by a bus 233. 
To the storage side communication cont:rol unit 220, sensors 
237, 238 formed by switches, etc. for detecting t:hat: the bill 
storage unit 15 Is detached from t:he main body unit 17 and 
t:he lid 25 Is open are also connected. 

25 [0057] The output: of the storage side receiving unit: 270 Is 
Input: ted to the ZO port: C 232. Here, ^he CPU 226 performs 
processing In cooper at:lon with the RAM 227, tJie ZO por't B 
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231 and. -the lO por'b C 232 ±n accordance wi-th tiie program s-tored 
±n -the bull-b-ln ROM 128, and tiiereby, "the s-torage side 
communxca'tlon con'trol unxl: 220 realizes -the si:orage side 
signal decoding unit: 225 (Fig. 4) for conver'blng -the code 
5 f orma'b of tiie Inpul: signal from RZ code formal: Into NRZ code 
f orma'b. 

[0058] The s-torage side signal decoding unl-t 225 Inverses 
1:he output: vol-tage level of -the lO port B 231 when -the level 
of the signal Inputted to the XO port C 232 becomes the low 
10 level . 

[0059] Therefore, for example. In the case where an Input 
signal of the waveform of the signal SE shown In Fig. 7 Is 
Inputted, the waveform of the ou-^ut signal SF to the lO port 
B 231 Is Inversed only when there Is a low level pulse In 

15 the Input signal. As a result, the waveform of the output 
signal SF becomes the same as the waveform of the signal SA. 
Further , In the operation of the storage side signal decoding 
unit 225, whether or not the power Is supplied from the bill 
validation control circuit can be monitored. 

20 [0060] The CPU 226 performs processing In coordination with 
the RAM 227 and the serial Input Interface 229 In accordance 
with the program stored In the bullt-ln ROM, and thereby, 
the storage side communication control unit 220 realizes the 
storage side main control unit 221 (Fig. 4) for decoding the 

25 signal transmitted In the serial format Into data such as 
money Information. 

[0061] The serial Input Interface 229 Is constituted by a 
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shift: register, and decodes tiie serial forma signal of tii& 
pace synchronous sys1:em wl-feh t:he same -timing as defined In 
tlie EIA/TIA-232 (RS-232) st:andard. 

[0062] For example. In t:he case where t:he signal SF outpu-k-bed 
5 from -the storage side signal decoding unit 225 Is ^^LHLLIiIiHHLH'' 
as shown In Fig . 7 , by capturing -the bl'ts sequentially with 
fixed Intervals from the MSB except -the f ron-t end stop bit 
Xi and -the back end stop bit H, the data of ^^86" In hex Is 
obtained. 

10 [0063] Referring Figs. 4 -to 6, as described above, the 
data ^^86" transmitted by the validation side main control 
unit 121 Is received by the storage side main control unit 
221 via the connec-tlon terminals 33, 45, and tiie power -signal 
lines 29, 41. Fur-ther, -the obtained da-ta Is written In the 

15 memory Interface 235. The memory IF 235 performs 
communication with an ex-ternal memory 261 constituting the 
data recording unl-t 260, and allows the external memory 261 
to store -the written da-ta. In -the case where -the obtained 
data Is an Instruction on loclc or unlock of -the lid 25, the 

20 storage side main con-trol unit 221 controls a -transistor 282 
of -the lid lock/unlock unll: 280 connec-ted t:o the lO port A 
230 by writing data Into the lO por-t 230A, and drives the 
solenoid 286 for locking and unlocking -the lid 25. 
[0064] As described above, -the data Is converted In-to the 

25 serial format, and -thereby, can be transmlt-ted by two lines. 
Fur -thermore , the serial format converted signal Is converted 
Into RZ code foinaat, and. In response -thereto, by performing 
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-transmission of t:he signal In which the power level out^u-tted 
from the power supply conversion unit: 150 becomes the low 
level only for a short: durat:lon relative to "the time constcm-t 
of the smoothing capacl^tor 252 of t:he power supply unl't 250, 
5 the power supply and the signal transmission can be 
slmuli:aneously served while keeping the ou-tput waveform of 
the power supply unit 250 smooth. Here, In -the case where 
the low level dura^tlon of t:he voltage pulse when the signal 
Is transml'tted to tJie power-signal line Is between 20psec 
10 and lOnsec, the smoothness of the output waveform of the power 
supply unit 250 can be kept good. Furthermore , the smoothness 
becomes bei:ter between 50psec and 2nsec. 

[0065] Nex-t, the validation side main con-trol processing 
performed by the CPU 126 of the valida-tlon side communication 

15 control unit 120 based on the program stiored In the ROM 128 
will be described by referring to a flowchart of Fig . 8 . 
[0066] Flrs-t, the CPU 126 performs amalysls processing of 
the Inserted bill at step SIO . The processing of the bill 
discrimination is performed by reading the data of the sensor 

20 122 and comparing it: wi^th the reference value stored in the 
ROM 128, for example. 

[0067] Then, the CPU 126 performs judgment whether or not 
the inserted bill is valid from the result of the 
above-mentioned analysis processing (s^tep Sll) . In the case 
25 where t:he inserted bill is judged as being invalid, the CPU 
126 shifts the processing t:o st:ep SIO. On the other hand, 
in the case where the inserted bill is judged as being valid, 
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tiie CPU 126 shlf'bs "the processing -bo s-tep S12 . 
[0068] At step S12, the CPU 126 transfers the bill to the 
bill storage unit 15 and transmits money Information. 
Specifically, the CPU 126 writes the Information on the bill 
5 kind from the analysis result In the serial output Interface 
129. Then, the CPU 126 shifts the processing to step SIO. 
[0069] Next, the validation side signal encoding processing 
performed by the CPU 126 of the validation side communication 
control unit 120 based on the program stored In the ROM 128 
10 will be described by referring to a flowchart of Fig. 9. 

[0070] First, the CPU 126 detects the Input signal of the 
lO port B 131 at step S20. Specifically, the CPU 126 reads 
out the data of the lO port B 131 . 

Then, the CPU 126 discriminates whether or not the Input 
15 signal level of the lO port B 131 has changed from the previous 
detection result at step S21. 

[0071] In the case where the Input signal level of the TO 
port B 131 Is judged as being unchanged from the previous 
detection result, the CPU 126 shifts the processing to step 
20 S20. On the other hand. In the case where the Input signal 
level of the XO port B 131 Is judged as being changed from 
the previous detection result, the CPU 126 shifts the 
processing to step S22 . 

[0072] At step 22, the CPU 126 makes the output of the XO 
25 port C 132 Into the low level . Subsequently, the CPU 126 waits 
the processing for a fixed pulse duration (stepS23) . Further, 
the CPU 126 makes the output of the XO port C 132 Into the 
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hxgh level (step S24) . Then , the CPU 126 shlf-bs the processing 
to step S20. 

[0073] By such processing, the validation side communication 
control unit 120 outputs a low level pulse £or a specific 
5 short duration only when the serial communication signal 
Inputted to the lOport B 131 Is Inversed. Thus , the processing 
of converting the NRZ format signal Into the RZ format signal 
1 s executed . 

[0074] Next, the storage side signal decoding processing 

10 performed by the CPU 226 of the storage side communication 
control unit 220 based on the program stored In the ROM 228 
will be described by referring to a flowchart of Fig. 10. 
[0075] First, the CPU 226 discriminates whether or not the 
Input signal level of the lO port C 232 Is the low level at 

15 step S30 . In the case where the Input signal level of the 
lO port C 232 Is judged as not being the low level at step 
S30, the CPU 226 repeats the processing of step S30 . On the 
other hand. In the case where the Input signal level of the 
lO port C 232 Is judged as being the low level, the CPU 226 

20 shifts the processing to step S31 . 

[0076] At step S31, the CPU 226 Inverses the output level 
of the lO port B 231. Specifically, the CPU 226 reads out 
the output data of the lO port B 231 through the bus 233, 
the operation of Inverslng the logical level of the read out 

25 value, and then, writes the Inversed date In the lO port B 
231 again. 

[0077] By such processing, the storage side coxmnunlcatlon 
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cont;rol unll: 220 can convert: "bhe pulse signal of RZ code forma-b 
±npui:i:ed t:o the lO port: C 232 into the signal of NRZ code 
format. 

[0078] Next, the storage side main control processing 
5 performed by the CPU 226 of the storage side communication 
control unit 220 based on the program stored In the ROM 228 
will be described by referring to a flowchart of Pig. 11. 
[0079] First, the CPU 226 discriminates whether or not the 
money Information Is received at step 40. Specifically, the 

10 CPU 226 reads out the value of the serial Input Interface 
229, and compares It with a series of values representing 
the preset money Information. The CPU 226 repeats the 
processing of step S40 In the case where the money Information 
Is judged as not being received. On the other hand. In the 

15 case where the money Information Is judged as being received, 
the CPU 226 shifts the processing to step S41. 
[0080] At step S41, the CPU 226 records the received money 
Information. Specifically, the CPU 226 writes the received 
money Information In the memory Interface 235. Thus, the 

20 Information on the bill to be stored In the bill storage unit 
15 Is stored In the bill storage control circuit 210. 
[0081] Next, the second embodiment of the present Invention 
will be described. 

Xn a bill handling device as a money validating machine 

25 according to the second embodiment of the present Invention, 
In addition to the data transmission from the bill validation 
unit 13 to the bill storage unit 15 shown In Fig. 1, the signal 
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'bransmxssxon of Uie da^a from tiie bxll storage unx't 15 to 
-the bxll valxda'bxon unx^ 13 xs performed. 

[0082] The conf xguratixoii of tiie conteol cxrcuxto for 
cont:rollxng -the bxll handling device In -the second embodiment 
5 will be described by referring to a block diagram of Fig. 
12 . The bill storage unxl: 15 of tiie bill handling device 11 
Includes a bill storage contirol cxrcux-t 1210 for receiving 
dat:a from -the bill valxda-tlon unit: 13 and recording t:he da'ba. 
The bill storage coni:rol circuit: 1210 Is similar to "the bill 

10 storage con-brol clrcul-b 210 In "the above -men'bloned first: 
embodiment: In t:he point: t:hat: t:he cxrcux'b 1210 has a power 
supply unit: 1250, a dat:a recording unit: 1260, a storage side 
receiving unit 1270, and a lid lock/unlock unit: 1280. 
[0083] However, the bill storage control circuit 1210 In the 

15 second embodiment is different from the bill storage control 
circuit 210 in the above-mentioned first embodiment in the 
points that a storage side communication control unit 1220 
has a storage side signal encoding unit 1223, and the bill 
storage control circuit 1210 further includes a current 

20 lead-in unit 1300 and a power polarity normalization unit 
1290. 

[0084] Next, the second embodiment will be described with 
the focus on the power polarity normalization unit 1290, the 
storage side signal encoding unit 1223 , and the current lead-in 
25 unit 1300 as t:he different points . 

The power polarity normalization unit 1290 is 
constituted by a diode bridge. Since the power polarity 
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normalization unl-b 1290 Is provided In tiieblll storage control 
circuit, even 1£ the connection terminals 33 and 35 and the 
connection terminals 45 and 47 are connected In wrong pairs , 
the polarity of the voltages Inputted to the power supply 
5 unit 1250 and the storage side receiving unit 1270 become 
the same constantly. Thereby, especially In the case where 
there Is a possibility that the connection terminal has the 
form that may be reversely connected as a cable connector, 
circuit coxnponents are never broken. Therefore, the 
10 reliability associated with the failure of the bill handling 
device 11 Is Improved. 

[0085] Further, the storage side communication control unit 
1220 Is constituted by a microcomputer unit (MCU, so-called 
^^mlcrocoinputer") In which a CPU (central processing unit) , 

15 ROM, RAM, etc. are Integrated Into one IC, and software 
(program) . The CPU performs processing In cooperation with 
the bullt-ln RAM, an JO port, and a serial Interface, and 
thereby, a storage side main control unit 1221 for performing 
serial format conversion for enabling serial transmission 

20 of the Information to be transmitted to a bill validation 
control circuit 1110 and the storage side signal encoding 
unit 1223 for converting the above-mentioned serial format 
converted Information signal Into the pulse signal of RZ code 
format are realized. 

25 [0086] The current lead-in unit 1300 short-circuits the 
power-signal line to the ground via the diode bridge, etc. 
In accordance with the pulse signal generated by the storage 
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side signal encoding unll: 1223 of "bhe s-torage side main con-brol 
unit: 1220 . The power-signal line Is driven by a power supply 
conversion unl'b 1150 of "the bill valldatzlon coniirol circuit: 
1110 , and Impedance Is added 'bo Uils drive oul^ub by a resistor 
5 1152 . Therefore , during -bhe dura'tlon of tihe shor'b-clrcul'blng 
of the power-signal line via the diode bridge, etc. by the 
current lead-in unit 1300 , the voltage of the power -signal 
line becomes nearly the low level . 

[0087] In the bill validation unit 13 of the bill handling 
10 device 11 shown In Fig. 1 , the bill validation control circuit 
1110 for controlling the coxmnunlcatlon with the bill storage 
unit 15 Is disposed . The bill validation control circuit 1110 
Is the same as the bill validation control circuit 110 of 
the above-mentioned first embodiment In the point that a 
15 validation side communication control unit 1120 for 
performing generation of communication data, etc. , and the 
power supply conversion unit 1150 connected to this validation 
side communication control unit 1120 are Included. However, 
the bill validation control circuit 1110 In the second 
20 embodiment Is different In the point that the bill validation 
control circuit 1110 Includes a validation side receiving 
unit 1160. 

[0088] The validation side communication control unit 1120 
Is constituted by a microcomputer unit (MCU, so-called 
25 ^^microcomputer") In which a CPU (central processing unit) , 
ROM, RAM, etc. are Integrated Into one IC, and software 

(program) . The CPU performs processing In cooperation with 
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Uie bu±l^-±n RAM, an XO por'b, and a serxal Interface ±n 
accordance wx-th tiie program stored xn t:he buxlt:-xn ROM, and 
-thereby , a valxdatixon side signal decoding unl-b for converging 
the pulse signal of RZ code f orma-b outpu^tedf rom the validation 
5 side receiving unl-t 1160 Inizo "the Information signal of -the 
serial forma-t, and the storage side main con-trol unit 1221 
for receiving the serial format Information signal are 
realized. 

[0089] The conf Igura-tlons of the contool clrcul^ts In -the second 

10 embodiment of -the present: Invention will be described by 
referring -to Figs . 12 "to 14 . 

To the storage side main coni:rol unl-t 1221 In the storage 
side communication con-trol unit 1220 , a function of performing 
serial format conversion Is added, and the storage side 

15 communication con-trol unit 1220 further Includes -the storage 
side signal encoding unit 1223 for converting the pulse signal 
of RZ code forma'b. However, bo-th of i:hese have the same 
constl'tu'tlon and funct:lpn as those of the vallda-tlon side 
main control unit 121 and the valldalilon side signal encoding 

20 unit 123 of the validation side communlca-tlon cont;rol unit 
120 In the first: embodiment of t;he present: Inven-tlon. 
[0090] That Is, a serial output: Interface (serial OUT IF) 
1229 Is constlt:utod by a shift register and a clock frequency 
divider, and performs output: of the serial format: signal of 

25 the pace synchronous sys'tem with the same -timing as defined 
In the EXA/TIA-232 (RS-232) standard. 

[0091] For example. In the case where tJie storage side main 
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cozi'brol unit: 1221 1:ransml1:s the data of ^^86'' in hex, the CPU 
1226 writes the data o£ ^^86" In the serial output Interface 
122 9 . Then , the serial output Interface 122 9 outputs the value 
of '^0100001101'' sequentially with fixed Intervals from the 
5 MSB, which value Is made by adding a start bit of ^^0" to the 
front end and a stop bit of '^1'' to the back end of ^'10000110'' 
In which data Is replaced Into binary numbers . Accordingly, 
the waveform of the output signal S6 of the serial output 
Interface 1229 becomes ^^LHLLLLHHLH" as shown In Fig. 15. 

10 [0092] Here, ^'H (high level)" Is a voltage level of 5V 
corresponding to the data ^^1" , and ^'L (low level) " Is a voltage 
level of OV corresponding to the data ^^O". As the bit rate 
timing of the signal ou^ut, with 300 bit/sec to 9600 bit/ sec, 
data transmission with less bit error can be performed by 

15 a simple circuit configuration. Furthermore, In the range 
from 600 bit/sec to 2400 bit/sec, the bit error becomes less 
and suitable data transmission speed can be obtained. 
[0093] Referring to Fig. 14 , the output signal S6 of the serial 
output Interface 1229 Is Inputted to an lO port B 1231 . Here, 

20 the CPU 1226 performs processing In coordination with a RAM 
1227, an lO port E 1241, and an lO port D 1240 In accordance 
with the program stored In a bullt-ln ROM 1228, and thereby, 
the storage side communication control unit 1220 realizes 
the storage side signal encoding unit 1223 (Fig. 12) for 

25 encoding the code format Into RZ code format. 

[0094] The storage side signal encoding unit 1223 outputs 
the low level to the JO port D 1240 for a certain short duration 



only when -bhe level of t:he signal xnput:ted -to the lO port 
E1240 changes, and then, outpu^ts the high level to the lO 
port D 1240. 

[0095] Therefore, for example, ±n the case where an input 
5 signal of the waveform of the signal S6 shown ±n Fig. 15 Is 
Inputted, regarding the waveform of the output signal SH to 
the lO port D 1240, a low level pulse for a short duration 
Is outputted only at the point of change of the Input signal, 
and the high level Is outputted for other durations. 

10 [0096] Next, the current lead-In unit 1300 that does not exist 
In the bill storage control circuit 210 of the first embodiment 
will be described by referring to Fig. 14 . The Input terminal 
of the current lead-in unit 1300 Is connected to the base 
of a transistor 1302 via a resistor 1301. The emitter of the 

15 transistor 1302 is connected to the ground potential, and 
its collector is connected to thepower polarity normalization 
unit 1290 via a resistor 1306. Further, a speed up capacitor 
1307 is connected in parallel with the resistor 1306. A 
resistor 1303 for saturation prevention is connected between 

20 the base and the emitter of the transistor 1302. Thus, the 
line on the current output side of the current lead-in unit 
1300 is connected to the power-signal line 41 via a diode 
1291 of the power polarity normalization unit 1290. 
[0097] Here, when the signal SH from the lO port D 1240 becomes 

25 the high level, the transistor 1302 is turned ON to connect 
the line on the current ou-^ut side to the ground level with 
low resistance. As a result, current is led in from the 



power-signal line 41 via t:he diode 1291 and tiie teanslster 
1302, and "thereby, "bhe vol-tage of the power-signal line 41 
Is decreased. 

[0098] For exeunple, the waveform of -the signal SI of the 
5 power- signal line 41 Is similar to tiia-t of SH In "the case 
where -the signal of -the waveform shown by SH of Fig. 15 Is 
Inputted, however, the high level volbage becom.es abou't 12V. 

By connecting and shutting off the power supply on the 
bill storage unit: 15 side, the same action as in the case 

10 where the power supply Is encoded on the bill vallda'tlon unit: 
13 side of t:he flrs^t embodiment Is produced. 
[0099] Even when the potential of -the power-signal line 41 
changes as the signal SI, -the signal SJ of -the power ou-^u^ 
of the power supply uni-t 1250 is stebly supplied as well as 

15 in the first embodiment . Thus, by using the power- signal line 
41 shown in Fig . 14 , power is supplied from the bill validation 
uni-t 13 te -the bill sterage unit 15 , and the signal i:ransmission 
is performed from the bill storage unit 15 te "the bill 
validation uni-t 13. As a result, despite that the number of 

20 t;he power-signal lines remains -two and the mimber of tee sets 
of connection connecters remains two, tee signal -transmission 
from the bill sterage uni^t 15 te the bill valida-tion uni-t 
13 can be performed. 

[0100] Referring to Fig. 12, in tee bill validation control 
25 circuit 1110 in tee second embodiment;, tee validation side 
receiving uni-t 1160 for exteacting only tee signal componen-t 
from tee combined voltege of tee power component; and tee signal 
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componexi't ±n tiie power- signal line ±s added. Fur-bher , In 'the 
val±dat:±on side communication con'trol unit 1120, a 
validation side signal decoding unit 1125 for converting the 
pulse signal of RZ code format into the signal format of NRZ 
5 code format is added, and, to the storage side main control 
unit 1121, the processing of receiving serial format input 
data is added. All of these have the same constitution and 
function as those of the storage side receiving unit 270, 
the storage side signal decoding unit 225, and the storage 
10 side main control unit 221 in the first embodiment of the 
present invention . 

[0101] That is, as shown in Fig. 13, in the validation side 
receiving unit 1160, the power-signal line 29 is connected 
to the anode of a photo-coupler 1161 via a resistor 1162. 

15 Further, the emitter of the photo-coupler 1161 as an output 
end of the validation side receiving unit 1160 is connected 
to the port D 1133 of the validation side communication control 
unit 1120. The cathode and collector of the photo-coupler 
1160 are connected to the 5V power supply. 

20 [0102] The waveform of the output signal SK of the storage 
side receiving unit 1160 is similar to that of the input signal 
SI in the power-signal line 2 9 , however , the high level thereof 
becomes substantially the same as the 5V power supply level 
via the photo -coupler 1161. Thereby , the voltage of the signal 

25 is converted into the level that can be inputted by the storage 
side communication control unit 1120. 

[0103] The output of the validation side receiving unit 1160 



±s inpu'bted to tiie XO port: D 1133. Here, In 1:lie val±dai:±on 
side co]iimun±cat:lon coxi'brol uzil-b 1120, "the CPU 1126 performs 
processing in cooperat:lon wl-th t:he RAM 1127, -the lO por'b D 
1133 and. -the JO port: £ 1134 In accordance wl-bh "bhe progrcun 
5 stored In -bhe bull'b-ln ROM 1128, and thereby, the validation 
side signal decoding unit 1125 (Fig. 12) for converting the 
code format of the Input signal from RZ code format Into NRZ 
code format Is realized. 

[0104] The validation side signal decoding unit 1125 Inverses 
10 the output voltage level of the lO port E 1134 when the level 
of the signal Inputted to the lO port D 1133 becomes the low 
level . 

[0105] Therefore, for example. In the case where an Input 
signal of the waveform of the signal SK shown In Fig. 15 Is 

15 Inputted, the waveform of the output signal SL of the lO port 
£ 1134 Is Inversed only when there Is a low level pulse In 
the Input signal. As a result, the waveform of the output 
signal SL becomes the saune as the waveform of the signal S6. 
Then , the signal SL Is Inputted to the serial Input Interface 

20 1135. 

Thus, data transmission from the bill storage control 
circuit 1210 to the bill validation control circuit 1110 can 
be performed. 

[0106] Next, the storage side main control processing 
25 performed by the CPU 1226 (Fig. 13) of the storage side 
coxmaunlcatlon control unit 1120 In the second ^nbodlment based 
on the program stored In the ROM 1228 will be described by 
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referring "bo a flowchar-b of Fi.g. 16. 

[0107] First, the CPU 1226 detects the Input signal of the 
lO port E 1241 at step S50 . Specifically, the CPU 1226 reads 
out the data of the lO port E 1241. 
5 [0108] Subsecpiently , at step S51, the CPU 1226 discriminates 
whether or not the Input signal level of the lO port E 1241 
has changed from the previous detection result. In the case 
where the Input signal level of the lO port E 1241 Is judged 
as being unchanged from the previous detection result, the 
10 CPU 1226 shifts the processing to step S50 . On the other hand. 
In the case where the Input signal level Is judged as being 
changed from the previous detection result, the CPU 1226 shifts 
the processing to step S52 . 

[0109] At step 52, the CPU 1226 makes the output of the XO 
15 port D li240 Into the low level. At a step 53, the CPU 1226 
waits the processing for a fixed pulse duration. At a step 
S54, the CPU 1226 makes the output of the lO port D 1240 Into 
the low level. Then, the CPU 1226 shifts the processing to 
step S50. 

20 [0110] By such processing, the storage side communication 
control unit 1220 outputs a low level pulse for a specific 
short duration only when the serial communication signal 
Inputted to the lO port E 1241 Is Inversed. Thus, the signal 
of NRZ code format can be converted Into the signal of RZ 

25 code format. 

[0111] Next, the validation side signal decoding processing 
performed by the CPU 1126 of the validation side communication 
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cont:rol unl'b 1120 based on tii& program s'bored ±n the ROM 1128 
will be described by referring to a flowchart of Fig. 17. 
[0112] First, at step S60, the CPU 1126 discriminates whether 
or not the input signal level of the lO port D 1133 is the 
5 low level. In the case where the input signal level of the 
lO port D 1133 is judged as not being the low level at step 
S60, the CPU 1126 shifts the processing to step S60. On the 
other hand, in the case where the input signal level of the 
lO port D 1133 is judged as being the low level, the CPU 1126 

10 shifts the processing to step S61 . 

[0113] At step S61, the CPU 1126 inverses the output level 
of the lO port E 1134. Specifically, the CPU 1126 reads out 
the output data of the lO port E 1134 , performs the operation 
of inversing the logical level of the read out value, and 

15 then, writes the inversed data into the lO port E 1134 again. 
[0114] By such processing, the validation side communication 
control unit 1120 can convert the pulse signal of RZ code 
format inputted to the JO port D 1133 into the signal of NRZ 
code format. 

20 [0115] In the second embodiment of the present invention, 
when the validation side communication control unit 1120 shown 
in Fig . 12 transmits the signal to the power- signal line through 
the power supply conversion unit 1150, this signal is also 
inputted to the validation side communication control unit 

25 1120 itself through the validation side receiving unit 1160 . 
Sixailarly, when the storage side communication control unit 
1220 transmits the signal to the power-signal line 41 through 
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t:he curren-b lead-±n unl-b 1300, this signal ±s also Inpu-t-ted 
to the storage side communication control unit 1220 Itself 
through the storage side receiving unit 1270. Therefore, 
other than the data signal from the other end of the line, 
5 reception of the signal ou'^utted by Itself, so-called echo 
back Is produced. In order to prevent the reception of the 
unwanted data, when the oul^ut of the signal Is performed, 
the processing of the signal reception xaay be stopped. 
[0116] Next, the third embodiment of the present Invention 

10 will be described by referring to Fig. 18. 

In the third embodiment, the bill storage unit 15 In 
the second embodiment Is detached from the bill validation 
unit 13 and connected to a collection device 1500 . 
[0117] The collection device 1500 Is a relay device for 

15 transmitting the control signal for unlocking the lid 25 of 
the bill storage unit 15 from a terminal computer 1600 when 
collecting the money stored In the bill storage unit 15. 
Further, the collection device 1500 receives the Information 
signal from the bill storage unit 15 and relays It to the 

20 terminal computer 1600 when the terminal computer 1600 
collects the money Information stored In the bill storage 
unit 15. Via the collection device 1500, for example, an 
operator can connect the terminal computer 1600 and the bill 
storage unit 15 so as to display the bill Information stored 

25 In the bill storage unit 15 through the terminal computer 
1600, and confirm the stored bill contents. Further, the 
operator can operate the terminal computer 1600 to transmit 
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t:he coxi'brol signal t:o tJie bill storage unit: 15, and collect: 
tiie bills by unlocking tiie lid 25 . 

[0118] In t:lie case where tJie bill st:orage unl'b 15 Is moun'bed 
-to 'the collecblon device 1500 , 'bhe £lat: plat:e connect:lon 
5 t:ermlnals 45 and 47 of tiie bill storage unit: 15 are pressed 
against projecting connection tormlnals 1580 and 1581 
provided In "the collection device 1500, respectively, and 
t:hereby elect:rlcally connected. The connection tormlnals 
1580 and 1581 are connectod to a board 1502 , on which a 
10 collection con-trol circuit: 1510 (see Fig. 19) Is mountod, 
by using t:he respective power-signal lines. The board 1502 
Is also connectod to t:he tormlnal computor 1600 out:slde of 
t:he collection device 1500 . 

[0119] The circuit: conf lgurat:lon In which -the bill storage 
15 unit: 15 In t:he t:hlrd embodlmeni: Is mountod on -the collection 
device 1500 will be described by referring to Fig. 19. In 
t;hls condlt^lon, the bill storage cont:rol circuit: 1210 for 
cont:rolllng toe bill storage unl-t 15 and toe collection contool 
circuit: 1510 wltoln toe collect:lon device 1500 are connectod 
20 by using t:wo power- signal lines via toe connection betoeen 
toe connection tormlnals 45 and 1580 and toe connection be t:ween 
toe connection tormlnals 47 and 1581 . 

[0120] The collect:lon con tool clrcul't 1510 Includes a 
collect;lon side communlca'tlon contool unit: 1520 for 
25 performing genera-tlon of communlca^tlon dato, eto. To tols 
collection side communlca'tlon contool unl't 1520, a power 
supply conversion unl't 1550 and a collection side receiving 
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unli: 1560 are connected. 

[0121] The collection side communlca'tlon con'trol unl-t 1520 
Is constituted by a microcomputer unit (MCU, so-called 
^^microcomputer") In which a CPU (cent;ral processing unit:) , 
5 ROM, RAM, etc. are Integrated Into one IC, and sof'tware 
(program) . The CPU performs processing In cooperation with 
the bullt:-ln RAM, an XO por't, and a serial Interface In 
accordance wlUi the program stored In the bullt-ln ROM, and 
thereby, a collec1:lon side signal decoding unit 1525 for 

10 conver-tlng the pulse signal of RZ code format output:ted from 
the collection side receiving unit 1560 Into the Information 
signal of the serial code format, and a collection side main 
control unit 1521 for receiving the Information signal of 
the serial code format are realized. The Informa-tlon signal 

15 Is -transmitted te the terminal computer 1600 through a terminal 
communication unit 1526. 

[0122] The power supply conversion unit 1550 Is constlteted 
by a current-driven operai:lonal amplifier or a voltege level 
shifter, and performs supply/ stoppage of the output current 
20 according te the pulse signal generated by a collection side 
signal encoding unit 1523 of the collectilon side communlca'tlon 
control unit: 1520 based on the signal transmitted from the 
terminal computer 1600. 

[0123] The const:ltutlon and the operation of the collection 
25 side signal encoding unit: 1523, the collection side signal 
decoding unl-t 1525, the power supply conversion unit 1550, 
and the collect:lon side receiving unit: 1560 of the collection 
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cozi'brol circuit: 1510 In -the "third embodlmexi't are same as the 
constl'bu'blon and the operalilon of a valldaiilon side signal 
encoding unit: 1123 , the valldat:lon side signal decoding unl-t 
1125 , -the power supply conversion unl-t 1150 , and the valldai^lon 
5 side receiving unit: 1160 of theblll vallda^tlon con-trol clrcul't 
1110 In the second embodlmen't . 

[0124] In t:he Uilrd embodiment:, t:he -terminal comput:er 1600 
Is opera t:ed by t:he operat:or and the con-trol Inf ormat:lon signal 
for opening the lid 25 of -the bill st:orage unl-t 15 Is t:ransml-t-ted 

10 t:o -the collection side communlca-tlon cont:rol unit 1520 . The 
t:ransml'tt:ed cont:rol Inf orma-tlon signal Is converted lnt:o the 
serial dat:a f orma-t by t:he collect:lon side main control unit: 
1521. Then, t:hls cont:rol lnformat:lon signal Is furtzher 
convert:ed lnt:o t:he pulse signal of RZ format: by tJie collect:lon 

15 side signal encoding unit: 1523 . In accordance wlt:h this pulse 
signal, the power supply conversion unl-t 1550 shut:s down and 
connec-ts -the supply of the power -to -the power- signal lines . 
[0125] On -the o-ther hand. In -the bill s-torage con-trol circuit: 
1210, cons-tan-t power Is t:aken from -the power-signal lines 

20 to which -the power supply conversion unl-t 1550 shu-ts down 
and connects -the supply of the power. Fur-ther, -the s-torage 
side receiving unl-t 1270 -takes out: -the con-trol Inf ormat:lon . 
The RZ format: signal t:aken out: here Is convert:ed lnt:o -the 
NRZ format: signal In a storage side signal decoding unl-t 1225 , 

25 and t:ransmlt:t:ed -to -the st:orage side main cont:rol unit: 1221. 
In t:he st:orage side main con-trol unl-t 1221 , af -ter t:he valldlt:y 
of t:he con-trol signal Is verified, t:he lid lock/unlock unl-t 
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1280 ±s con-broiled -to open -the l±d 25. 

[0126] Further, -thebllldatarecelvedfrom -the bill validation 
unl-t 13 and si:ored In -the data recording unit 1260 when "the 
bill s-torage unl-t 15 Is connected to -the bill validation unit 
5 13 Is read by -the storage side znaln control unit 1221 and 
converted In-to -the serial format. Then, the bill data Is 
converted Into RZ format In the storage side signal encoding 
unit 1223, and -transml-tted to t;he current lead-in unit 1300. 
The current lead-in unit 1300 connects -the power-signal line 

10 to -the ground via an element In accordance wl-th the pulse 
of the signal converted In-to RZ format, and decreases the 
power voltage. In -the collection side receiving unl-t 1560 
of -the collection control circuit: 1510, the signal component 
Is -taken out from -the waveform of the decreased power supply 

15 voltage . The signal component Is converted Into theNRZ forma -t 
serial data by -the collec-tlon side signal encoding unit 1525, 
and transmitted to -the terminal computer 1600 -through the 
terminal communication unl-t 1526 so -that contents thereof 
are displayed. 

20 [0127] As described above. Information -transmission from the 
collection device 1500 to -the bill storage unl-t 15 and, 
reversely, from the bill storage unl-t 15 -to -the collection 
device 1500 Is perf onned by using -two power-signal lines . 
Furthermore, the two lines serves to supply the power and 

25 -the signal to -the bill storage unit 15 by using -two power-signal 
lines via the two sets of connection terminals . Accordingly, 
only two connection terminals are required for -the bill storage 
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unl't, and 'thereby, increase ±n "the number of 'the connection 
terminals is suppressed, amd the reliabilit:y of the en-tire 
device is raised. 

[0128] In the above-men'tioned embodiments, i:he valida'tion 
5 side signal encoding uni-t , the valida'tion side signal decoding 
uni-t, "the strorage side signal encoding uni^t, and -the s-torage 
side signal decoding uni't are realized by the processing of 
the CPU based on the comput:er program. However, not: limited 
-to the processing of sof'tware, the respective uni-ts may be 

10 cons-ti "tutted as pulse circui^ts and logic circui-ts by hardware . 
For example, "the signal encoding unit: may be cons'ti'tuted by 
a pulse generat:or circui't including a mono-s'table multi 
vibra-tor. Fur-ther, tiie signal decoding uni't may be 
cons'ti'tu'ted by a frequency divider circui't for dividing a 

15 freqpiency of -the signal in-to the half. 

[0129] As described above , according 'to -the present: inven-tion , 
the money st:orage uni't of 'the money validat:ing machine can 
receive the power and money information signal via 'two 
power- signal lines . Here , only two set:s of lines are required 

20 for receiving t:he power supply from 'the money validatzion uni't 
and receiving t:ransmi't'ted inf ormat:ion. Therefore, 'the 
reliabilit:y de'teriora'tion associat:ed wi'th failure of tJie 
en'tire money validat:ing machine can be suppressed by 
suppressing the used number of the component:s having a given 

25 limit: in reliabilit:y . 
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